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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
manufacturing apparatus, wherein the inside is cleaned 
without having to put in hands and a part of complex shape 
and a complicated part are cleaned well for efficient 
cleaning operation. 

SOLUTION: A mechanism where a path in which a material 
used for a wafer processing passes is blocked at cleaning 
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and a supercritical fluid is made to flow inside is built 
in a semiconductor manufacturing apparatus. For an ECR 
plasma etching device Dl, a mechanism is provided where a 
movable diaphragm 110 is lifted for a wafer processing 
vessel 100a to be shielded from a process gas exhaust port 
106, and a switching valve 108 allows a gas inlet port 103 
to communicate with a high-pressure gas inlet piping 105, 
while being shielded from a process gas inlet piping 104. 
The high-pressure gas of a carbon dioxide, for example, is 
pumped into the wafer processing vessel 100a by a 
compressor 121, the high-pressure gas turns into 
supercritical fluid state when heated by a heater 109, and 
the inside of the wafer processing vessel 100a is cleaned 
while being left standing for a while. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing tub which equipped the interior with the substrate attaching part which can 
hold a semiconductor substrate and which can be sealed, The 1st feeding means which feeds the 
processing matter for processing to the aforementioned semiconductor substrate into the interior of the 
above of the aforementioned processing tub, The 2nd feeding means which feeds the washing solvent 
for washing the interior of the above of the aforementioned processing tub into the interior of the above 
of the aforementioned processing tub, Semiconductor fabrication machines and equipment equipped 
with an eccrisis means to discharge the aforementioned processing matter and the aforementioned 
washing solvent, and an isolation means by which the aforementioned eccrisis means and the 
aforementioned processing tub are isolated in case the aforementioned washing solvent washes the 
interior of the above. 

(Claim 2] The aforementioned washing solvents are semiconductor fabrication machines and equipment 
according to claim 1 which are supercritical fluid. 

[Claim 3] Semiconductor fabrication machines and equipment according to claim 1 further equipped 
with the temperature-control means for which the temperature of the aforementioned washing solvent is 
controlled by heating the aforementioned processing tub, and the aforementioned washing solvent can 
be changed into the state of supercritical fluid. 

[Claim 4] The aforementioned washing solvents are semiconductor fabrication machines and equipment 
according to claim 2 or 3 which are the mixture of a carbon dioxide and moisture. 
[Claim 5] They are the semiconductor fabrication machines and equipment according to claim 1 the 
aforementioned eccrisis means was equipped with the exhaust port which was open for free passage 
inside the above of the aforementioned processing tub, had the septum intercept a free passage with the 
interior of the above of the aforementioned processing tub, and the aforementioned exhaust port by the 
aforementioned isolation means sealing the aforementioned processing tub, and covering, and the 
mechanism change the position of the aforementioned septum, and the aforementioned substrate 
attaching part has fixed to the aforementioned septum. 

[Claim 6] The processing tub which equipped the interior with the substrate attaching part which can 
hold a semiconductor substrate and which can be sealed, The 1 st feeding means which feeds the 
processing matter for processing to the aforementioned semiconductor substrate into the interior of the 
above of the aforementioned processing tub, The 2nd feeding means which feeds the washing solvent 
for washing the interior of the above of the aforementioned processing tub into the interior of the above 
of the aforementioned processing tub, An eccrisis means to discharge the aforementioned processing 
matter and the aforementioned washing solvent, and in case the aforementioned washing solvent washes 
the interior of the above Using semiconductor fabrication machines and equipment equipped with an 
isolation means by which the aforementioned eccrisis means and the aforementioned processing tub are 
isolated, by the 1st process which makes the (a) aforementioned semiconductor substrate hold to the 
aforementioned substrate attaching part inside the above of the aforementioned processing tub, and the 
feeding means of the (b) above 1st By the 2nd process which feeds the aforementioned processing 
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matter into the interior of the above of the aforementioned processing tub, and the (c) aforementioned 
eccrisis means The art of a semiconductor substrate equipped with the 3rd process which discharges the 
aforementioned processing matter, the 4th process isolated in the aforementioned eccrisis means and the 
aforementioned processing tub by the (d) aforementioned isolation means, and the 5th process which 
feeds the aforementioned washing solvent into the interior of the above of the aforementioned 
processing tub by the feeding means of the (e) above 2nd. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art of the semiconductor 
fabrication machines and equipment which manufacture a semiconductor device, and a semiconductor 
substrate. 
[0002] 

[Description of the Prior Art] A plasma etching system is considered among the semiconductor 
fabrication machines and equipment which manufacture a semiconductor device. Inside a plasma 
etching system, since dry etching which used the photoresist as the mask to the semiconductor wafer is 
performed, the polymeric material which used fines, such as a photoresist, semiconductor wafer 
material, and a plasma-gas component, as the raw material will arise, and it will adhere to the wall of 
equipment, or the front face of internal parts. For example, the photoresist component decomposed by 
plasma may recombine in the low portion of temperature, and a halogenation polycarbonate may arise. 
Since the chemical atmosphere inside equipment will change and process conditions will be changed by 
it if such an affix arises, a process with sufficient repeatability cannot be performed. Therefore, in order 
to realize a process with sufficient repeatability, it is necessary to wash the interior of equipment 
periodically. 

[0003] Such washing is required work also in other semiconductor fabrication machines and equipment, 
such as not only a plasma etching system but a CVD system, and an epitaxial growth system. 
[0004] The internal parts which wiped and took out the wall of equipment by the nonwoven fabric 
which dipped the organic solvent for washing after opening equipment wide and taking out internal parts 
out of equipment conventionally, in order to wash the interior of equipment had taken the method of 
cleaning ultrasonically with pure water. And after washing incorporated internal parts again in 
equipment, sealed equipment, performed reduced pressure by the vacuum pump of several hours, 
evaporated completely the solvent for washing which checked whether the desired degree of vacuum 
had been attained and remained on the wall of equipment, or the front face of internal parts, and was 
raising the degree of washing inside equipment. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was difficult to wash the portion into which it 
became intricate in the parts of a complicated configuration, or equipment in the conventional 
semiconductor fabrication machines and equipment. Moreover, there was a limitation in carrying out, 
after washing reduced pressure by the prolonged vacuum pump, in order to raise the degree of washing 
inside equipment, and raising the efficiency of washing. Moreover, there was also a problem that there 
was troublesomeness that a gas mask must be worn so that a washing operator may not attract the steam 
of an organic solvent during washing, the degree of washing changed with dispersion in the washing 
technology for every operator, and a work mistake tends to arise at the time of removal of internal parts 
and inclusion. 

[0006] The interior can be washed, and the parts of a complicated configuration and the complicated 
degree of washing of this invention of a portion are high, without putting in direct human being's hand in 
view of the above trouble, and the efficiency of washing is also aimed at offering good semiconductor 
fabrication machines and equipment. The semiconductor fabrication machines and equipment applied to 
this invention for realization of this purpose are equipped with the mechanism which introduces a 
washing solvent into the interior of equipment. Moreover, supercritical fluid is adopted as a washing 
solvent 
[0007] 

[Means for Solving the Problem] The processing tub to which what starts a claim I among this invention 
equipped the interior with the substrate attaching part which can hold a semiconductor substrate and 
which can be sealed, The 1st feeding means which feeds the processing matter for processing to the 
aforementioned semiconductor substrate into the interior of the above of the aforementioned processing 



h *» c» b eb c» e e 



Page 2 of 14 



tub, The 2nd feeding means which feeds the washing solvent for washing the interior of the above of the 
aforementioned processing tub into the interior of the above of the aforementioned processing tub, They 
are semiconductor fabrication machines and equipment equipped with an eccrisis means to discharge the 
aforementioned processing matter and the aforementioned washing solvent, and an isolation means by 
which the aforementioned eccrisis means and the aforementioned processing tub are isolated in case the 
aforementioned washing solvent washes the interior of the above. 

[0008] What starts a claim 2 among this invention is semiconductor fabrication machines and equipment 

according to claim 1 whose aforementioned washing solvent is supercritical fluid. 

[0009] What starts a claim 3 among this invention is semiconductor fabrication machines and equipment 

according to claim 1 further equipped with the temperature-control means for which the temperature of 

the aforementioned washing solvent is controlled by heating the aforementioned processing tub, and the 

aforementioned washing solvent can be changed into the state of supercritical fluid. 

[0010] What starts a claim 4 among this invention is semiconductor fabrication machines and equipment 

according to claim 2 or 3 whose aforementioned washing solvent is the mixture of a carbon dioxide and 

moisture. 

[001 1] They are the semiconductor fabrication machines and equipment according to claim 1 what starts 
a claim 5 among this invention had the exhaust port which is open for free passage inside the above of 
the aforementioned processing tub in the aforementioned eccrisis means, the aforementioned isolation 
means had the septum intercept a free passage with the interior of the above of the aforementioned 
processing tub, and the aforementioned exhaust port by sealing and covering the aforementioned 
processing tub, and the mechanism change the position of the aforementioned septum, and the 
aforementioned substrate attaching part has fixed to the aforementioned septum. 
[0012] The processing tub to which what starts a claim 6 among this invention equipped the interior 
with the substrate attaching part which can hold a semiconductor substrate and which can be sealed, The 
1 st feeding means which feeds the processing matter for processing to the aforementioned 
semiconductor substrate into the interior of the above of the aforementioned processing tub, The 2nd 
feeding means which feeds the washing solvent for washing the interior of the above of the' 
aforementioned processing tub into the interior of the above of the aforementioned processing tub, In 
semiconductor fabrication machines and equipment equipped with an eccrisis means to discharge the 
aforementioned processing matter and the aforementioned washing solvent, and an isolation means by 
which the aforementioned eccrisis means and the aforementioned processing tub are isolated in case the 
aforementioned washing solvent washes the interior of the above (a) the aforementioned semiconductor 
substrate by the 1st process made to hold to the aforementioned substrate attaching part inside the above 
of the aforementioned processing tub, and the feeding means of the (b) above 1st By the 2nd process 
which feeds the aforementioned processing matter into the interior of the above of the aforementioned 
processing tub, and the (c) aforementioned eccrisis means It is the art of a semiconductor substrate 
equipped with the 3rd process which discharges the aforementioned processing matter, the 4th process 
isolated in the aforementioned eccrisis means and the aforementioned processing tub by the (d) 
aforementioned isolation means, and the 5th process which feeds the aforementioned washing solvent 
mto the interior of the above of the aforementioned processing tub by the feeding means of the (e) above 

[0013] 

[Embodiments of the Invention] The semiconductor fabrication machines and equipment concerning the 
gestalt of gestalt 1 book implementation of operation are efficient consumer response plasma etching 
systems incorporating the soaping-machine style which used supercritical fluid. Supercritical fluid is a 
fluid of the physical condition which cannot call a liquid gas, either which the matter serves, when the 
temperature and the pressure of the matter are carried out more than critical temperature and more than 
the critical pressure. Critical temperature and the critical pressure are peculiar by the matter for 
example, the critical temperature of a carbon dioxide is 304.2K, and the critical pressure is 7 37MPa(s) 
Setting to such the critical state, each value of density, a diffusion coefficient, and solvent power turns 
into a middle value of a gas and a liquid. Moreover, since supercritical fluid has high reactivity it can 
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also decompose an organic polymeric material. These properties are possible also for dissolving 
alternatively, extracting and disassembling the desired matter, since a grade changes with conditions of 
temperature and a pressure. Moreover, since supercritical fluid enters even a narrow crevice, it is 
suitable for washing of equipment. It is indicated by a ****** No. 502137 [ 59 to ] official report 
JP, 10-94767.A, JP, 10-24270.A, JP.8-1 8 1050.A, and JP.9-43857.A about the washing using such ' 
supercritical fluid itself, for example. 

[00 14] The efficient consumer response plasma etching system D 1 concerning the gestalt of this 
operation can take two states of the state at the time of the wafer processing which can perform dry 
etching to a wafer, and the state at the time of washing which can wash by introducing supercritical fluid 
into the interior. The state at the time of wafer processing of this equipment Dl is shown in drawing 1 , 
and the state at the time of washing of this equipment Dl is shown in drawing 2 , respectively. 
[0015] In drawing 1 and drawing 2 , the efficient consumer response plasma etching system Dl is 
constituted focusing on wafer processing tub 100a. The mechanism which introduces the process gas 
which functions as plasma etchant at the time of wafer processing, and makes the efficient consumer 
response plasma state inside, and the mechanism which the high pressure gas which functions as a 
washing solvent is introduced at the time of washing, and the temperature is raised inside, and is 
changed into a supercritical fluid state are added to wafer processing tub 100a. Since the matter which 
the intensity which can bear external atmospheric pressure is required since wafer processing tub 100a is 
used at the time of wafer processing after the internal pressure has been decompressed by about several 
Pa, and serves as supercritical fluid at the time of washing is stored in the interior in the high-pressure 
state, the intensity which can bear a high pressure from the interior is also required. Therefore, it is 
desirable to thicken the wall of wafer processing tub 100a, or to use material with high intensity for a 
wall. 

[0016] In order to perform transmission and reception of the exterior and gas, wafer processing tub 100a 
is equipped with the gas inlet 103 which introduces the high pressure gas used as process gas or 
supercritical fluid, and the supercritical fluid exhaust port 1 13 which discharges the high pressure gas 
used as supercritical fluid. It connects with the process gas introduction piping 104 and the high- 
pressure-gas introduction piping 105, and a gas inlet 103 flows with one of piping by the change bulb 
108. Of course, you may link separately the process gas introduction piping 104 and the high-pressure- 
gas introduction piping 105 without a gas inlet 103 and the change bulb 108 with wafer processing tub 
100a directly, respectively. In the case of Perilla frutescens (L.) Britton van crispa (Thunb.) Decne., the 
bulb which manages opening and closing is merely needed for each piping. 

[0017] Now, the mechanism in which process gas is sent in is connected to the point of the process gas 
introduction piping 104 (not shown). That is, the mechanism in which this process gas is sent in the 
process gas introduction piping 104, the change bulb 108, and a gas inlet 103 are united and it has 
become a means to feed process gas into the interior of wafer processing tub 100a. The mechanism in 
which a high pressure gas is sent in is connected to the point of the high-pressure-gas introduction 
piping 105. That is, the mechanism in which this high pressure gas is sent in, the high-pressure-gas 
introduction piping 105, the change bulb 108, and a gas inlet 103 are united, and it has become a means 
to feed a high pressure gas mto the interior of wafer processing tub 100a. In the gestalt of this operation 
the reflux mechanism RM in which make it discharge with a supercritical fluid state from the 
supercritical fluid exhaust port 1 13 equipped with the drain valve 1 14, dissociate from a contamination 
and the high pressure gas introduced into the interior of wafer processing tub 100a at once is used again 
is a mechanism in which a high pressure gas is sent in. About the reflux mechanism RM, it mentions 
later. 

[0018] Furthermore, wafer processing tub 1 00a is equipped also with the microwave waveguide 1 16 
which introduces the microwave for efficient consumer response plasma generating. A microwave 
generator is connected to the end of a microwave waveguide 1 16 (not shown), opening of the other end 
can be carried out to the interior of wafer processing tub 100a, and it can send microwave now into it In 
addition, the covering 1 18 made from quartz glass is attached in the opening, and although microwave is 
sendable into the interior of wafer processing tub 1 00a, process gas is considered so that it may not 

h u c» b eb c«j e e 



rage not iq 



trespass upon the interior of a microwave waveguide 116. Since this covering 1 IS also needs to intercept 
the high pressure gas of the supercritical fluid state at the time of washing, its pressure-resistant high 
thing is desirable. When the pressure resistance of covering 1 18 is not fully acquired, methods, such as 
preparing in the interior of wafer processing tub 100a, are also considered [ plate / of the high slide 
formula of wrap pressure resistance ] in covering 1 1 8 only at the time of washing. 
[0019] Wafer processing tub 100a equips the lower part with wafer load tub 100b, and both are mutually 
open for free passage, wafer load tub 100b is equipped with the process gas exhaust port 106 to which a 
washing solvent the case where the reflux mechanism RM is not operated - also discharges process gas, 
and the door (not shown) which can be opened and closed and which is called gate valve so that receipts 
and payments of a wafer 102 can be performed Although the gate valve is prepared in the side of wafer 
load tub 100b, the reason a gate valve is not prepared in wafer processing tub 100a is for not checking 
the device attached in the exterior of wafer processing tub 100a. Moreover, the exhausts, such as a 
vacuum pump for drawing out used process gas and a used high pressure gas, are connected to the 
process gas exhaust port 106 (not shown). That is, this exhaust and process gas exhaust port 106 that are 
not illustrated are united, and it can be said that it is a means to discharge the process gas and the high 
pressure gas which were introduced into the interior of wafer processing tub 100a through wafer load 
tub 100b. 

[0020] As a heater 109 encloses wafer processing tub 100a in the exterior of wafer processing tub 100a, 
it is formed in it. A heater 109 is heating wafer processing tub 100a at the time of washing, and is the 
temperature-control means for which the temperature of an internal high pressure gas is controlled to 
become more than critical temperature, and a high pressure gas can be changed into a supercritical fluid 
state. 

[0021 ] Furthermore, the coil 1 15 for applying a magnetic field to an internal electron at the time of 
wafer processing is also formed in the exterior of wafer processing tub 100a. 
[0022] On the other hand, the shower plate 107 with which many small holes with a diameter of about 
0.5-lmm were prepared, the wafer maintenance base 101 for holding the wafer 102 used as a processing 
object, and the working septum 1 1 0 for wafer processing tub 100a being isolated from the exhaust 
which is not illustrated and the process gas exhaust port 106 are formed in the interior of wafer 
processing tub 100a. The shower plate 107 is formed here in order to make uniform concentration of 
each component of the process gas inside wafer processing tub 100a and to make it process gas spread 
round the whole front face of a wafer 102. Moreover, the wafer maintenance base 101 has fixed to the 
working septum 1 10 with the support 1 17, and the working septum 1 10 is connected to the hydraulic 
jack 1 1 1 with strong driving force through the jack support 1 12. By this hydraulic jack 1 1 1, the position 
of the wafer maintenance base 101 and the working septum 1 10 can be changed. The purpose to which a 
position is changed is for doubling the height of the wafer maintenance base 101 with the height of the 
gate valve in which it was prepared by the side of wafer load tub 100b and which is not illustrated, when 
taking a wafer 102 in the first place in and out. It is for adjusting the height of the wafer maintenance 
base 101 so that a wafer 102 may become the second in the optimal position at the time of wafer 
processing. By sticking to the third to the corner 191 to which the working septum 1 10 exists in the 
boundary of wafer processing tub 100a and wafer load tub 100b at the time of washing, it is because 
wafer processing tub 100a is isolated from the exhaust which is not illustrated and the process gas 
exhaust port 106. If it puts in another way about the third above-mentioned purpose, for intercepting a 
free passage with the interior of wafer processing tub 100a and the process gas exhaust port 106 can also 
be said because the working septum 1 10 seals and covers the portion (portion with a corner 191) in 
which wafer processing tub 100a carried out opening toward wafer load tub 100b. The reason the 
hydraulic jack 1 1 1 with strong driving force is adopted is that the working septum 1 10 needs to bear 
high pressure and needs to hold sealing of wafer processing tub 100a with a comer 191 when the high 
pressure gas used as supercritical fluid is introduced into the interior of wafer processing tub 1 00a In 
addition, in the gestalt of this operation, the movable mechanism of the wafer maintenance base 101 in 
which the first and second above-mentioned purposes are attained, and the movable mechanism of the 
working septum 1 10 in which the third above-mentioned purpose is attained may be established 
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separately. 

[0023] About the reflux mechanism RM, the separation tub 1 19 which was prepared in the point of the 
supercritical fluid exhaust port 1 13 through piping and which can be sealed has taken the lead. In the 
separation tub 1 19, at least one side is adjusted among the temperature of the supercritical fluid held in 
the interior, and a pressure, supercritical fluid is returned to a gas, and a contamination separates the 
pollutant which made it the liquid or the solid-state and melted into supercritical fluid with supercritical 
fluid. The bulb 120 for discharging the separated pollutant is formed in the separation tub 1 19. This bulb 
120 is used when filling up the separation tub 1 19 with the matter used as supercritical fluid first 
Moreover, the compressor 121 which makes again the matter which returned from supercritical fluid to 
the gas a high pressure gas is connected to the separation tub 1 19. And the compressor 12 1 is connected 
with the high-pressure-gas introduction piping 1 05. 

[0024] Operation at the time of wafer processing of this equipment is explained using drawing 1 . If it 
puts in another way, it will be explanation of the art of the wafer using this equipment. First, the 
mechanism in which process gas is sent in is in the state where do not operate it yet and process gas is 
not sent in, it changes so that the process gas introduction piping 104 and a gas inlet 103 may flow, and 
a bulb 108 is set, and the drain valve 1 14 closes. Next, it lowers until the wafer maintenance base 101 
becomes the bottom by the hydraulic jack 1 1 1, and the gate valve which is not illustrated is opened, and 
a wafer 102 is set to the wafer maintenance base 101. A gate valve is shut after that and the wafer 
maintenance base 10 1 is raised to the optimal position for carrying out dry etching of the wafer 102, for 
example, the position which entered in wafer processing tub 100a. Drawing 1 shows this state. In this 
state, the working septum 1 10 does not go up completely, but the interior and the process gas exhaust 
port 106 of wafer processing tub 100a are open for free passage, and since the exhaust and the process 
gas exhaust port 106 which are not illustrated are not isolated from wafer processing tub 100a, the gas 
inside wafer processing tub 100a can be exhausted from the process gas exhaust port 106 through wafer 
load tub 100b. Then, the exhaust which was connected to the process gas exhaust port 106 next and 
which is not illustrated is operated, and it exhausts until the pressure inside wafer processing tub 100a is 
set to about several Pa. 

[0025] If a desired degree of vacuum is reached, the mechanism in which process gas is sent in next will 
be operated, process gas will be sent into the process gas introduction piping 104, a coil 1 15 will be 
energized, and microwave will be irradiated from a microwave waveguide 1 16. The process gas 
introduced into the interior of wafer processing tub 100a will react with the electron which changed into 
the cyclotron-resonance state from the microwave waveguide 1 16 by the microwave by which incidence 
is carried out, and the magnetic field with the energized coil 1 15, and will be in the plasma state. And 
this plasma can perform dry etching to the wafer 102 held on the wafer maintenance base 101. Then, the 
process gas which finished the duty is exhausted from the process gas exhaust port 1 06. 
[0026] On the other hand, operation at the time of washing of this equipment is explained using drawing 
2 . If it puts in another way, it will be explanation of the washing method inside this equipment. First, 
the matter which serves as supercritical fluid inside the separation tub 1 19 through a bulb 120 is filled. 
At this time, still, it is made not to make it flow through the high-pressure-gas introduction piping 105 
and a gas inlet 103, and the drain valve 1 14 shuts them. Next, the exhaust which was connected to the 
process gas exhaust port 106 where a working septum is lowered like drawing I and which is not 
illustrated is operated, and the interior of wafer processing tub 100a is exhausted. If a certain amount of 
degree of vacuum is reached, the working septum 1 10 is raised in this state until it contacts a comer 191 
by the hydraulic jack 1 1 1, and it is isolated from the exhaust and the process gas exhaust port 106 which 
do not illustrate wafer processing tub 100a. Next, a compressor 121 is operated and the matter currently 
filled by the separation tub 1 1 9 is made into a high pressure gas. And it is made to flow through the 
high-pressure-gas introduction piping 105 and a gas inlet 103 by the change bulb 108, and a high 
pressure gas is sent into the interior of wafer processing tub 1 00a. Drawing 2 shows this state. And the 
temperature control of the high pressure gas introduced into the interior of wafer processing tub 100a is 
earned out at a heater 109, and it is made to change to the state of supercritical fluid. And it is left for a 
while in this state. If the interior of wafer processing tub 100a is filled with supercritical fluid, since 
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supercritical fluid will tear off the polymeric material which entered even the narrow crevice in a tub 
and adhered from wafer processing tub 100a and will keep it as a self solute, the interior of wafer 
processing tub 100a can be washed only by leaving it. 

[0027] Here, when it has become clear beforehand that it can decompose into the low-molecular matter 
with which the adhering polymeric material serves as a gas in ordinary temperature, the temperature in a 
tub and the pressure are set up so that a polymeric material may decompose into the low-molecular 
matter. Then, after turning off a compressor 121 and a heater 109, returning the interior of wafer 
processing tub 100a to an ordinary temperature ordinary pressure and returning supercritical fluid to the 
gas of an ordinary temperature ordinary pressure, by lowering the working septum 1 10 and making 
wafer processing tub 100a and wafer load tub 100b open for free passage, the decomposition product 
and supercritical fluid used as the above-mentioned low-molecular matter turn into a gas, and can be 
exhausted from the process gas exhaust port 106. In this case, it does not let supercritical fluid pass for 
the path of the reflux mechanism RM, but supercritical fluid is thrown away. 

[0028] On the other hand, when a polymeric material cannot decompose into the low-molecular matter 
which serves as a gas in ordinary temperature, the working septum 1 10 opens a drain valve 1 14, without 
moving, and leads the supercritical fluid into which the polymeric material melted to the separation tub 
1 19. And in this separation tub 1 19, the temperature of supercritical fluid, a pressure, or its both are 
adjusted, supercritical fluid is returned to a gas, and a polymeric material is used as a liquid or a solid- 
state, and separates supercritical fluid and a polymeric material. And only the gas which was 
supercritical fluid is sent to a compressor 121, it is made a high pressure gas, and wafer processing tub 
100a is made to flow back. On the other hand, a polymeric material can be made to discharge with the 
self-weight by opening a bulb 120. Thus, if it repeats making a high pressure gas into supercritical fluid 
inside wafer processing tub 100a, the matter used as supercritical fluid is recyclable. 
[0029] Here, it is good as matter used as supercritical fluid to adopt a carbon dioxide. A carbon dioxide 
is because there are many advantages the critical temperature being comparatively low, being easy to 
treat since there is also no danger of being a gas and exploding like hydrogen in ordinary temperature, 
and cost not starting so much, either, and not destroying an ozone layer like chlorofluocarbon. If it is ' 
held 15 minutes or more by the temperature and the pressure of 320K and about 15 MPas in case a 
carbon dioxide is introduced into the interior of wafer processing tub 100a and it is left, when a carbon 
dioxide is adopted as the supercritical fluid of the above-mentioned efficient consumer response plasma 
etching system Dl, the affix in a tub will be dissolved in the carbon dioxide of a supercritical fluid state. 
Moreover, in the separation tub 1 19, a polymeric material and a carbon dioxide are separable by 
adjusting to the temperature which is a little less than critical temperature 304.2K of a carbon dioxide, 
and the internal pressure which is a little less than critical pressure 7.37MPa. 
[0030] Moreover, if it washes setting to the wafer maintenance base 101 the wafer to which the used 
resist after an etching end adhered on the occasion of washing inside wafer processing tub 100a, since a 
resist will also be removed simultaneously, the efficient consumer response plasma etching system Dl 
will also have a resist removal function. If it is this resist removal method and two or more wafers will 
be stored in wafer processing tub 100a, a resist is efficiently removable in a short time. Moreover, there 
is also no damage by electrification which is easy to produce when a batch-type plasma ashing device is 
used. Moreover, as for supercritical fluid, although the resist after etching often has the case where it has 
deteriorated and cannot remove only by plasma ashing, since it can decompose even if it is the resist 
which deteriorated, the wet process by the strong-base solution for removing the resist which 
deteriorated like before does not have the need, either. 

[003 1 ] Moreover, if it washes by the washing method inside the equipment explained succeedingly in 
the top, setting the wafer to the wafer maintenance base 101 after etching a wafer by the art of the wafer 
explained in the top from this, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[0032] Therefore, if the art of the wafer using such an efficient consumer response plasma etching 
system Dl is used, the same equipment can perform an etching process and a resist removal process 
continuously, the time and effort of receipts and payments of a wafer can be saved, and working 
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capacity can be raised. 

[0033] In addition, although the temperature control of the introduced high pressure gas was carried out 
at the heater 109 and changed into the supercritical fluid state in the interior of wafer processing tub 
100a with the gestalt of this operation, in the mechanism or the reflux mechanism RM which the high 
pressure gas connected to the point of the high-pressure-gas introduction piping 10S is sent in, a high 
pressure gas may be begun, it may change into the state of shell supercritical fluid, and you may 
introduce into the high-pressure-gas introduction piping 105. In this case, a heater 109 becomes 
unnecessary. 

[0034] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used, since it will have not only the processor to a semiconductor substrate but a soaping-machine 
style inside equipment, the interior can be washed without putting in direct human being's hand. 
Therefore, a washing operator does not need to wear a gas mask and, moreover, the degree of washing 
does not change with dispersion in the washing technology for every operator. Moreover, there is also 
no problem that a work mistake tends to arise, at the time of removal of internal parts and inclusion. 
Moreover, since the interior is washed using supercritical fluid with the property to enter even a narrow 
crevice, the parts of a complicated configuration and the complicated degree of washing of a portion are 
high. Since supercritical fluid has high reactivity, it can also decompose an organic polymeric material, 
is the high degree of washing and can wash the interior of the processing tub which processes the 
semiconductor substrate equipped with especially organic substances, such as a resist Moreover, since 
the supercritical fluid after washing is changed to the gas which contained the pollutant by controlling 
temperature or a pressure, its prolonged reduced pressure for not remaining inside as a liquid and 
evaporating the remains solvent after washing is unnecessary. Therefore, the efficiency of washing is 
good. Moreover, the used resist on a semiconductor substrate is also efficiently removable easily. 
Moreover, since the matter used as supercritical fluid is recyclable, the use efficiency of resources is 
good. 

[0035] The semiconductor fabrication machines and equipment concerning the gestalt of gestalt 2. book 
implementation of operation are parallel plate electrode type plasma etching systems incorporating the 
soaping-machine style which used supercritical fluid. The parallel plate electrode type plasma etching 
system D2 concerning the gestalt of this operation as well as the efficient consumer response plasma 
etching system Dl shown in the gestalt 1 of operation can take two states of the state at the time of the 
wafer processing which can perform dry etching to a wafer, and the state at the time of washing which 
can wash by introducing supercritical fluid into the interior. The state at the time of wafer processing of 
this equipment is shown in drawing 3 , and the state at the time of washing of this equipment is shown in 
drawing 4 , respectively. 

[0036] In drawing 3 and drawing 4 , the parallel plate electrode type plasma etching system D2 is 
constituted focusing on the wafer processing tub 200. The mechanism which introduces process gas at 
the time of wafer processing, and makes the plasma state inside like wafer processing tub 100a of the 
efficient consumer response plasma etching system Dl which also showed this wafer processing tub 200 
to the gestalt 1 of operation, and the mechanism which introduces the high pressure gas which functions 
as a washing solvent at the time of washing, and is changed into a supercritical fluid state inside are 
added. Therefore, the intensity which bears external atmospheric pressure like wafer processing tub 
100a, and can also bear high pressure from the interior is required of the wafer processing tub 200, and it 
is desirable for the wall to be made thickly or to be made from material with high intensity. 
[0037] In order to perform transmission and reception of the exterior and gas, the wafer processing tub 
200 has a gas inlet 203, and an exhaust port 206 is attached. It connects with the process gas 
introduction piping 204 and the high-pressure-gas introduction piping 205, and a gas inlet 203 flows 
with one of piping by the change bulb 208. Of course, you may link separately the process gas 
introduction piping 204 and the high-pressure-gas introduction piping 205 without a gas inlet 203 and 
the change bulb 208 with the wafer processing tub 200 directly, respectively. In the case of Perilla 
fnitescens (L.) Britton var. crispa (Thunb.) Decne, the bulb which manages opening and closing is 
merely needed for each piping. 
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[0038] Moreover, the mechanism in which process gas is sent in is connected to the point of the process 
gas introduction piping 204 (not shown). That is, the mechanism in which this process gas is sent in, the 
process gas introduction piping 204, the change bulb 208, and a gas inlet 203 are united, and it has 
become a means to feed process gas into the interior of the wafer processing tub 200. Moreover, the 
mechanism in which a high pressure gas is sent in is connected to the point of the high-pressure-gas 
introduction piping 20S (not shown). That is, the mechanism in which this high pressure gas is sent in, 
the high-pressure-gas introduction piping 20S, the change bulb 208, and a gas inlet 203 are united, and it 
has become a means to feed a high pressure gas into the interior of the wafer processing tub 200. 
Moreover, the exhaust for drawing out used process gas and a used high pressure gas is connected to the 
exhaust port 206 (not shown). That is, this exhaust that is not illustrated and an exhaust port 206 are 
united, and it can be said that it is a means to discharge the process gas and the high pressure gas which 
were introduced into the wafer processing tub 200 interior. • 

[0039] In addition, the wafer processing tub 200 equips others also with the gate valve 213 for taking a 
wafer 202 in and out. 

[0040] As a heater 209 encloses the wafer processing tub 200 in the exterior of the wafer processing tub 
200, it is formed in it. A heater 209 is heating the wafer processing tub 200 at the time of washing, and 
is the temperature-control means for which the temperature of an internal high pressure gas is controlled 
to become more than critical temperature, and a high pressure gas can be changed into a supercritical 
fluid state. 

[0041] On the other hand, the wafer maintenance base 201 which holds a wafer 202 and also has the 
shower plate 207 also having the function of an up electrode and the function of a lower electrode, and 
the working septum 210 for the wafer processing tub 200 being isolated from the exhaust which is not 
illustrated and an exhaust port 206 are formed in the interior of the wafer processing tub 200. Moreover, 
it connects with the actuator 2 1 1 through the actuator support 2 1 2, and the working septum 2 1 0 can 
change the position of the wafer maintenance base 201 and the working septum 210 by this. When 
taking a wafer 202 in and out, in order that the purpose to which a position is changed may double the 
height of the wafer maintenance base 201 with the height of a gate valve 213, And in order to adjust the 
height of the wafer maintenance base 201 so that a wafer 202 may become in the optimal position at the 
time of wafer processing, And by making the working septum 210 contact the corner 291 which exists 
in the boundary of the wafer processing tub 200 and an exhaust port 206 at the time of washing, since it 
is isolated with the exhaust and the exhaust port 206 which do not illustrate the wafer processing tub 
200, it is three of **s. If it puts in another way about the thing of the last of the above-mentioned 
purpose, for intercepting a free passage with the interior of the wafer processing tub 200 and an exhaust 
port 206 can also be said because the working septum 210 seals and covers the portion (portion with a 
comer 291) in which the wafer processing tub 200 carried out opening toward the exhaust port 206. 
When the high pressure gas from which the reason which can adopt the actuator 21 1 in which driving 
force is inferior to it instead of a hydraulic jack with strong driving force serves as supercritical fluid is 
introduced into the interior of the wafer processing tub 200 unlike the gestalt 1 of operation, since it 
becomes suitable, the working septum 210 is because [ being pushed against a corner 291 iii response to 
the pressure which goes to the exterior from the interior of the wafer processing tub 200 ] does not need 
to hold the working septum 2 1 0 with strong driving force from the outside. 

[0042] Operation at the time of wafer processing of this equipment is explained using drawing 3 . If it 
puts in another way, it will be explanation of the art of the wafer using this equipment. First, the 
mechanism in which process gas is sent in is in the state where do not operate it yet and process gas is 
not sent in, it is changed so that the process gas introduction piping 204 and a gas inlet 203 may flow 
and it sets the bulb 208. Next, it adjusts so that the wafer maintenance base 201 may become the height 
of a gate valve 2 1 3 with an actuator 2 1 1 , and a gate valve 2 13 is opened, and a wafer 202 is set to the 
wafer maintenance base 201. A gate valve 213 is shut after that, and the wafer maintenance base 201 is 
raised so that it may become the optimal position for carrying out dry etching of the wafer 202 Drawi ng 
3 shows this state. In this state, the working septum 2 1 0 does not fall completely, but the interior and the 
exhaust port 206 of the wafer processing tub 200 are open for free passage, and since the exhaust and the 
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exhaust port 206 which are not illustrated are not isolated from the wafer processing tub 200, the gas of 
the wafer processing tub 200 interior can be exhausted from an exhaust port 206. Then, the exhaust 
which was connected to the exhaust port 206 next and which is not illustrated is operated, and it 
exhausts until the pressure inside the wafer processing tub 200 is set to about lOOPa. 
[0043] If a desired degree of vacuum is reached, the mechanism in which process gas is sent in next will 
be operated, process gas will be sent into the process gas introduction piping 204, and RF power will be 
impressed between the shower plate 207 which is an up electrode, and the wafer maintenance base 201 
which is a lower electrode. The process gas introduced into the interior of the wafer processing tub 200 
will be in the plasma state by the electric field produced between the shower plate 207 and the wafer 
maintenance base 20 1. And this plasma can perform dry etching to the wafer 202 held on the wafer 
maintenance base 201. Then, the process gas which finished the duty is exhausted from an exhaust port 
206. r 

[0044] On the other hand, operation at the time of washing of this equipment is explained using drawing 
4 . If it puts in another way, it will be explanation of the washing method inside this equipment. First, 
like drawing 3 , where it changed so that the process gas introduction piping 204 and a gas inlet 203 
might flow, and it set the bulb 208 and the working septum 210 is raised, the exhaust which was 
connected to the exhaust port 206 and which is not illustrated is operated, and the gas inside the wafer 
processing tub 200 is extracted. If a certain amount of degree of vacuum is reached, in this state, the 
working septum 210 is lowered until it becomes the bottom with an actuator 21 1, and it is isolated from 
the exhaust and the exhaust port 206 which do not illustrate the wafer processing tub 200. Next, operate 
the mechanism in which the high pressure gas which is not illustrated is sent in, it is made to flow 
through the high-pressure-gas introduction piping 205 and a gas inlet 203 by the change bulb 208, and a 
high pressure gas is sent into the interior of the wafer processing tub 200. Drawing 4 shows this state. 
And the temperature control of the high pressure gas introduced into the interior of the wafer processing 
tub 200 is earned out at a heater 209, and it is made to change to the state of supercritical fluid And it is 
left for a while in this state. 

[0045] With the gestalt of this operation, since the parallel plate electrode type plasma etching system 
D2 is not equipped with the reflux mechanism of supercritical fluid unlike the gestalt 1 of operation 
supercritical fluid is thrown away. That is, after turning off the mechanism and heater 209 which send in 
the high pressure gas which is not illustrated and returning supercritical fluid to the gas of an ordinary 
temperature ordinary pressure, will raise the working septum 210,** will also make a pollutant 
discharge from an exhaust port 206, and washing inside the wafer processing tub 200 will be completed. 

[0046] Here, it is good as matter used as supercritical fluid to adopt the carbon dioxide which made 
moisture the weight and was added about 10%. The carbon dioxide which applied such moisture is 
because the polymeric material dissolved in the supercritical fluid state can be understood an added 
water part and it can be made the low-molecular matter. Since the low-molecular matter generated at 
this time has the high vapor pressure in ordinary temperature, it tends to become a gas by the ordinary 
temperature ordinary pressure. Therefore, since it is easy to be discharged together in case a carbon 
dioxide [ finishing / washing ] is discharged from a wafer processing tub, the degree of washing inside a 
wafer processing tub can be made high. 

[0047] Although the added moisture may not react but it may remain inside a wafer processing tub it is 
a minute amount, and in the case of an parallel plate electrode type plasma etching system, the internal 
pressure at the time of wafer processing is high compared with an efficient consumer response plasma 
etching system etc., and so much bad influence does not have the vapor pressure of moisture to wafer 
processing at a low's relatively. 

[0048] If it is held 1 5 minutes or more by the temperature and the pressure of 350K and about 20 MPas 
in case a carbon dioxide is introduced into the wafer processing tub 200 interior and it is left when the 
carbon dioxide which added moisture is adopted as the supercritical fluid of the above-mentioned 
parallel plate electrode type plasma etching system D2, the affix in a tub will be dissolved in the carbon 
dioxide of a supercritical fluid state. A different reason the numeric value in the gestalt I of operation 
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and a little is for promoting hydrolysis by moisture, and, only in the case of a carbon dioxide, is good 
also in the gestalt 1 of operation at the same value. 

[0049] Moreover, the parallel plate electrode type plasma etching system D2 as well as the efficient 
consumer response plasma etching system DI in the gestalt 1 of operation has the resist removal 
function. 

[0050] Moreover, if it washes by the washing method inside the equipment explained succeedingly in 
the top, setting the wafer to the wafer maintenance base 201 after etching a wafer by the art of the wafer 
explained in the top from this, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[0051] Therefore, if the art of the wafer using such an parallel plate electrode type plasma etching 
system D2 is used, the same equipment can perform an etching process and a resist removal process 
continuously, the time and effort of receipts and payments of a wafer can be saved, and working 
capacity can be raised. 

[0052] In addition, although the temperature control of the introduced high pressure gas was carried out 
at the heater 209 and changed into the supercritical fluid state in the interior of the wafer processing tub 
200 also with the gestalt of this operation, a high pressure gas may be begun in the mechanism in which 
a high pressure gas is sent in, it may change into the state of shell supercritical fluid, and you may 
introduce into the high-pressure-gas introduction piping 205. In this case, a heater 209 becomes 
unnecessary. 

[0053] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used, there is the same effect as the gestalt 1 of operation. Moreover, since the adding-water 
decomposition reaction of a polymeric material arises by using the carbon dioxide which added 
moisture, the degree of washing inside a wafer processing tub becomes higher that a pollutant serves as 
a gas and it is easy to be discharged. 

[0054] The semiconductor fabrication machines and equipment concerning the gestalt of gestalt 3. book 
implementation of operation are TCP (Transformer Coupled Plasma) type inductive-coupling plasma 
etching systems incorporating the soaping-machine style which used supercritical fluid. The TCP type 
inductive-coupling plasma etching system D3 concerning the gestalt of this operation can take two states 
of the state at the time of the wafer processing which can perform dry etching to a wafer, and the state at 
the time of washing which can wash by introducing supercritical fluid into the interior like the parallel 
plate electrode type plasma etching system D2 shown in the efficient consumer response plasma etching 
system D 1 shown in the gestalt 1 of operation, or the gestalt 2 of operation. The state at the time of 
wafer processing of this equipment is shown in drawing 5 , and the state at the time of washing of this 
equipment is shown in drawing 6 , respectively. 

[0055] In drawing 5 and drying 6 , the TCP type inductive-coupling plasma etching system D3 is 
constituted focusing on the wafer processing tub 300. The mechanism in which this wafer processing 
tub 300 also introduces process gas at the time of wafer processing, and makes the plasma state inside, 
and the mechanism which introduces the high pressure gas which functions as a washing solvent at the 
time of washing, and is changed into a supercritical fluid state inside are added. [ as well as wafer 
processing tub 100a in the gestalt 1 of operation or the wafer processing tub 200 in the gestalt 2 of 
operation ] Therefore, the intensity which bears external atmospheric pressure like the wafer processing 
tubs 100a or 200, and can also bear high pressure from the interior is required of the wafer processing 
tub 300, and it is [ the wall ] desirable to thicken or to be made from material with high intensity. 
Moreover, since it is a TCP type inductive-coupling method, the upper part of the wafer processing tub 
300 serves as a dielectric 3 14 so that the electric field to the external whorl coil-like electrode 3 1 5 may 
not be intercepted. Therefore, also as for this dielectric 3 14, it is desirable to have pressure resistance. 
[0056] In order to perform transmission and reception of the exterior and gas, the wafer processing tub 
300 is equipped with a gas inlet 303, and an exhaust port 306 is attached. It connects with the process 
gas introduction piping 304 and the high-pressure-gas introduction piping 305, and a gas inlet 303 flows 
with one of piping by the change bulb 308. Of course, you may link separately the process gas 
introduction piping 304 and the high-pressure-gas introduction piping 305 without a gas inlet 303 and 
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the change bulb 308 with the wafer processing tub 300 directly, respectively. In the case of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne., the bulb which manages opening and closing is 
merely needed for each piping. 

[0057] Moreover, the mechanism in which process gas is sent in is connected to the point of the process 
gas introduction piping 304 (not shown). That is, the mechanism in which this process gas is sent in, the 
process gas introduction piping 304, the change bulb 308, and a gas inlet 303 are united, and it has 
become a means to feed process gas into the interior of the wafer processing tub 300. Moreover, the 
mechanism in which a high pressure gas is sent in is connected to the point of the high-pressure-gas 
introduction piping 305 (not shown). That is, the mechanism in which this high pressure gas is sent in, 
the high-pressure-gas introduction piping 305, the change bulb 308, and a gas inlet 303 are united, and it 
has become a means to feed a high pressure gas into the interior of the wafer processing tub. 300. ' 
Moreover, the exhaust for drawing out used process gas and a used high pressure gas is connected to the 
exhaust port 306 (not shown). That is, this exhaust that is not illustrated and an exhaust port 306 are 
united, and it can be said that it is a means to discharge the process gas and the high pressure gas which 
were introduced into the wafer processing tub 300 interior. 

[0058] In addition, the wafer processing tub 300 equips others also with the gate valve 3 13 for taking a 
wafer 302 in and out. 

[0059] As a heater 309 encloses the wafer processing tub 300 in the exterior of the wafer processing tub 
300, it is formed in it. A heater 309 is heating the wafer processing tub 300 at the time of washing, and 
is the temperature-control means for which the temperature of an internal high pressure gas is controlled 
to become more than critical temperature, and a high pressure gas can be changed into a supercritical 
fluid state. 

[0060] The whorl coil-like up electrode 3 15 which the exterior of the wafer processing tub 300 is made 
to generate a magnetic field inside the wafer processing tub 300 further, and also has a role of an parallel 
plate electrode is also formed in the upper part of a dielectric 3 14. 

[0061] On the other hand, the shower plate 307 and the wafer maintenance base 301 also having the 
function of a lower electrode are established in the interior of the wafer processing tub 300 Moreover 
the working septum 3 10 connected to the exhaust port 306 through the hydraulic-jack support 3 12 at the 
hydraulic jack 3 1 1 is formed. The working septum 3 10 can change the position of the working septum 
310 by this. It is because it is isolated with the exhaust and the exhaust port 306 which do not illustrate 
the wafer processing tub 300 by making the working septum 310 contact at the corner 391 which exists 
in the boundary of an exhaust port 306 and the wafer processing tub 300 at the time of washing If it 
puts in another way, for intercepting a free passage with the interior of the wafer processing tub 300 and 
an exhaust port 306 can also.be said because the working septum 3 10 seals and covers the portion 
(portion with a corner 391 ) in which the wafer processing tub 300 carried out opening toward the 
exhaust port 306. . ~ r © 

[0062] Operation at the time of wafer processing of this equipment is explained using drawing 5 If it 
puts m another way, it will be explanation of the art of the wafer using this equipment First the 
mechanism in which process gas is sent in is in the state where do not operate it yet and process gas is 
not sent in, it is changed so that the process gas introduction piping 304 and a gas inlet 303 may flow 
and it sets die bulb 308. Moreover, the working septum 310 is lowered and makes the exhaust port 306 
and the wafer processing tub 300 open for free passage. Next, a gate valve 3 13 is opened, a wafer 302 is 
set to the wafer maintenance base 301, and a gate valve 313 is shut. Drawing 5 shows this state In this 
state, the working septum 3 10 has fallen, and since the exhaust and the exhaust port 306 which are not 
illustrated are not isolated from the wafer processing tub 300, the gas of the wafer processing tub 300 
interior can be exhausted from an exhaust port 306. Then, the exhaust which was connected to the 
exhaust port 306 next and which is not illustrated is operated, and it exhausts until the pressure inside 
the wafer processing tub 300 i s set to about several Pa 

[0063] If a desired degree of vacuum is reached, the mechanism in which process gas is sent in next will 
be operated, process gas will be sent into the process gas introduction piping 304, RF power will be 
impressed between the center of the eddy of the whorl coil-like up electrode 3 1 5, and a vortical end and 
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RF power will be impressed also between the wafer maintenance bases 301 which are the whorl coil-like 
up electrode 3 1 5 and a lower electrode. The process gas introduced into the interior of the wafer 
processing tub 300 will be in the plasma state with high density by the induction field by the induction 
field generated by the whorl coil-like up electrode 3 1 5, and the electric field produced between the 
whorl coil -like up electrode 3 1 5 and the wafer maintenance base 301 . And this plasma can perform dry 
etching to the wafer 302 held on the wafer maintenance base 30 1 . Then, the process gas which finished 
the duty is exhausted from an exhaust port 306. 

[0064] On the other hand, operation at the time of washing of this equipment is explained using drawing 
6 . If it puts in another way, it will be explanation of the washing method inside this equipment. First, 
like drawing 5 , where it changed so that the process gas introduction piping 304 and a gas inlet 303 
might flow, and it set the bulb 308 and the working septum 3 10 is lowered, the exhaust which was 
connected to the exhaust port 306 and which is not illustrated is operated, and the gas inside the wafer 
processing tub 300 is extracted. If a certain amount of degree of vacuum is reached, raise the working 
septum 3 10 in this state by the hydraulic jack 3 1 1, a comer 391 is made to contact, and it is isolated with 
the exhaust and the exhaust port 306 which do not illustrate the wafer processing tub 300. Next, operate 
the mechanism in which the high pressure gas which is not illustrated is sent in, it is made to flow 
through the high-pressure-gas introduction piping 305 and a gas inlet 303 by the change bulb 308, and a 
high pressure gas is sent into the interior of the wafer processing tub 300. Drawing 6 shows this state. 
And the temperature control of the high pressure gas introduced into the interior of the wafer processing 
tub 300 is carried out at a heater 309, and it is made to change to the state of supercritical fluid. And it is 
left for a while in this state. 

[0065] Also in the gestalt of this operation, since the TCP type inductive-coupling plasma etching 
system D3 is not equipped with the reflux mechanism of supercritical fluid, supercritical fluid is thrown 
away. That is, after turning off the mechanism and heater 309 which send in the high pressure gas which 
is not illustrated and returning supercritical fluid to the gas of an ordinary temperature ordinary pressure 
will lower the working septum 3 10, ** will also make a pollutant discharge from an exhaust port 306, 
and washing inside the wafer processing nib 300 will be completed. 

[0066] Moreover, also in the gestalt of this operation, it is good to adopt a carbon dioxide as matter used 
as supercritical fluid. 

[0067] Moreover, the TCP type inductive-coupling plasma etching system D3 concerning the gestalt of 
this operation also has the resist removal function. 

[0068] Moreover, if it washes by the washing method inside the equipment explained succeedingly in 
the top, setting the wafer to the wafer maintenance base 301 after etching a wafer by the art of the wafer 
explained in the top from this, an etching process and a resist removal process can be performed 
continuously, without taking out a wafer outside. 

[0069] Therefore, if the art of the wafer using such a TCP type inductive-coupling plasma etching 
system D3 is used, the same equipment can perform an etching process and a resist removal process 
continuously, the time and effort of receipts and payments of a wafer can be saved, and working 
capacity can be raised. * 

[0070] In addition, although the temperature control of the introduced high pressure gas was carried out 
at the heater 309 and changed into the supercritical fluid state in the interior of the wafer processing tub 
300 also with the gestalt of this operation, a high pressure gas may be begun in the mechanism in which 
a high pressure gas is sent in, it may change into the state of shell supercritical fluid, and you may 
introduce into the high-pressure-gas introduction piping 305. In this case, a heater 309 becomes 
unnecessary. 

[0071] If the semiconductor fabrication machines and equipment concerning the gestalt of this operation 
are used, there i s the sam e effect as the gestal 1 1 of operati on . 

[0072] In addition, although the gestalten 1-3 of operation explained the example of the semiconductor 
fabrication machines and equipment which make a plasma etching system an example and are applied to 
this invention, this invention is not limited only to the gestalt of the above-mentioned operation and can 
be applied to a CVD system, an epitaxial growth system, etc. as well as the plasma etching system of an 
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another side formula. Especially, in a semiconductor device manufacture process, this invention is 
effective to the semiconductor fabrication machines and equipment using the organic substance, such as 
a resist. 

[0073] Moreover, although the carbon dioxide was mentioned as an example with the gestalten 1-3 of 
operation as matter used as supercritical fluid, the same effect is acquired even if it uses a carbon 
monoxide, a wood ether, or methane instead of a carbon dioxide. 
[0074] 

(Effect of the Invention] If the semiconductor fabrication machines and equipment applied to a claim 1 
among this invention are used, the processing matter fed by the 1st feeding means can perform 
processing to a semiconductor substrate in a processing tub. Furthermore, the interior of equipment 
polluted by the processing to a semiconductor substrate can be washed, without putting in direct human 
being's hand, since the washing solvent fed by the 2nd feeding means can be sealed and held in the 
interior of a processing tub in the state where the eccrisis means and the processing tub were isolated. 
Therefore, a washing operator does not need to wear a gas mask and, moreover, the degree of washing 
does not change with dispersion in the washing technology for every operator. Moreover, there is also 
no problem that a work mistake tends to arise, at the time of removal of internal parts and inclusion. 
Moreover, if a semiconductor [ that the used resist has got ] substrate is put on a substrate attaching part 
and a washing solvent is fed into the interior of a processing tub, the used resist on a semiconductor 
substrate is also efficiently removable easily. 

[0075] If the semiconductor fabrication machines and equipment applied to a claim 2 among this 
invention are used, since the interior will be washed using supercritical fluid with the property to enter 
even a narrow crevice, the parts of a complicated configuration and the complicated degree of washing 
of a portion are high. Moreover, since supercritical fluid has high reactivity, it can also decompose an 
organic polymeric material, is the high degree of washing and can wash the interior of the processing tub 
which processes the semiconductor substrate equipped with especially organic substances, such as a 
resist. 

[0076] If the semiconductor fabrication machines and equipment applied to a claim 3 among this 
invention are used, since a washing solvent will be changed to supercritical fluid with the property to 
enter even a narrow crevice and the interior will be washed by controlling the temperature of the 
washing solvent which heated the processing tub and was fed into the interior of a processing tub, the 
parts of a complicated configuration and the complicated degree of washing of a portion are high.' 
Moreover, since supercritical fluid has high reactivity, it can also decompose an organic polymeric 
material, is the high degree of washing and can wash the interior of the processing tub which processes 
the semiconductor substrate equipped with especially organic substances, such as a resist. Moreover, 
since the supercritical fluid after washing can be changed to the gas which contained the pollutant by 
controlling temperature or a pressure and can be discharged by the eccrisis means, its prolonged reduced 
pressure for not remaining inside as a liquid and evaporating the remains solvent after washing is 
unnecessary. Therefore, the efficiency of washing is good. 

[0077] If the semiconductor fabrication machines and equipment applied to a claim 4 among this 
invention are used, since the carbon dioxide which applied moisture will be adopted as a washing 
solvent, when a pollutant contains a polymeric material, a polymeric material can be understood an 
added water part and it can be made the low-molecular matter. Since the low-molecular matter generated 
at this time tends to become a gas by the ordinary temperature ordinary pressure, it is easy to be 
discharged from a processing tub, and it can make high the degree of washing inside a processing tub 
[0078] Since the septum and the substrate attaching part have fixed, if the semiconductor fabrication 
machines and equipment applied to a claim 5 among this invention are used and the position of a septum 
will be changed, the position of a substrate attaching part can also be changed in connection with it 
Therefore, since the mechanism in which the position of a septum is changed also has the function to 
change the position of a substrate attaching part in the case of receipts and payments of a semiconductor 
substrate, and the function to change the position of a substrate attaching part so that a semiconductor 
substrate may become the optimal position, in case it processes to a semiconductor substrate, it is not 
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necessary to newly establish the mechanism for changing the position of a substrate attaching part. 
[0079] If the art of the semiconductor substrate which starts a claim 6 among this invention is used, 
since down stream processing to a semiconductor substrate and the removal process of the used resist on 
a semiconductor substrate can be performed continuously, the time and effort of receipts and payments 
of a semiconductor substrate can be saved, and working capacity can be raised. 



[Translation done ] 



